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(57) Abstract 

The invention concerns a caring doctor blade for a paper/board machine, which blade comprises layers of fibreglass and carbon fibre 
and a caring layer as a rigid laminated structure, which caring layer comprises carbon fibres and grinding particles in direct vicinity of the 
carbon fibres. The orientation of the fibreglass layers is parallel to the longitudinal axis of the blade, and at least in some of Che layers that 
contain carbon fibre the orientation of the carbon fibres is substantially diverging from the direction of the longitudinal axis of the blade. 
The invention also concerns a method for manufacture of a doctor blade for a paper/board machine by means of a pultrusion method. 
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Caring doctor blade and method for manufacture of same 

5 

The invention concerns a caring doctor blade for a paper/board machine and a 
method for manufacture of same. 

The faces of the rolls in a paper/board machine tend to be coated with impurities 
10 coming from the process and with material of the doctor blade. For removal of these 
materials from the roll faces, doctor blades are employed. 

Typical commercial blades are described, for example, in the US Patent 4,549,933 
and in the SU Patent 1,694,755. 

15 

In the US Patent No. 4,549,933, a doctor blade for a paper machine is described, 
which consists of a number of alternating layers of fibre and carbon fibre so that the 
fibre layer may be composed of cotton, paper, fibreglass, or equivalent. Such a 
blade detaches contaminations, but, on the other, foreign material is separated from 
20 the blade onto the roll face. 

In the SU Patent No. 1,694,755, a doctor blade meant for cleaning of rolls and 
cylinders is described for use in pulp and paper industry. This blade is made of a 
composite material, in which, over the thickness of the blade, layers of fibre and 
25 fabric filler perpendicular to the blade edge alternate. This doctor blade is used for 
cleaning of the roll faces. Besides the fabric filler, for the doctor, carbon band, 
boron fibre or tungsten is used as fibre, and the alignment of the fibres is perpen- 
dicular to the direction of the blade. 

30 None of said blade constructions contains particles of abrasive material. 
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from the process also adhere to the roll face, which materials cannot be removed by 
the doctor from the recesses in the roughness of the face, as the doctor cannot 
remove the layer of impurities deposited on these materials "anchored" on the 
bottom of said recesses either, because the adhesion is too strong. 

5 

Even the best conventional doctor blade cannot remove all the undesirable material 
already adhering to the roll face from the roll face, but the blade often brings more 
material to the roll face. This is why there has been a need to develop a doctor blade 
which removes undesirable contaminations or other material coated onto the roll face 
10 from the roll face to a greater extent than the blade itself brings onto the roll face 
and which doctor blade keeps the roll face in its original condition or restores it to 
its original condition. 

The object of the present invention is a caring doctor blade for a paper/board 
15 machine, which blade removes undesirable coated material from the roll face and, 
at the same time, services the roll face, and a method for manufacture of such a 
blade. 

The doctor blade in accordance with the present invention and the method for 
20 manufacture of same are characterized in what is stated in the patent claims. 

By means of the solution that will be described in the following, the problems 
involved in the prior-art solutions are avoided and the objectives that have been set 
are achieved. In the solution in accordance with the invention, in the caring doctor 

25 blade, an abrasive blade and an almost optimal, carbon-fibre reinforced composite 
blade of reinforced plastic are combined. The caring doctor blade is not supposed to 
- be exclusively abrasive, as the ~conventibiiial - abra^Fbfades' are, but it is also 
supposed to have excellent doctoring and cleaning properties. Thus, in the caring 
doctor blade, the functions of two different blade types are combined. It is an 

30 essential feature of the properties of the caring blade that the structure of the blade 
is of a correct sort. The blade is a carbon-fibre/fibreglass composite, which contains 
a grinding material in a layer that contains fibreglass or carbon fibre. The content of 
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roll are chosen appropriately. The amount can be changed by adjusting the density 
of particles in the layer and/or by increasing the number of the layers that contain 
particles, for example 1...5 layers. The duration of the grinding effect can be regu- 
lated by fitting the particles on a certain distance within the wear margin only. In 
5 this way the grinding effect can be standardized in the cross direction of the whole 
roll even if the rate of wear of the blade in different areas were different. When 
expensive grinding materials are used, it is preferable to place the particles in the 
area of the wear margin only. 

10 The thickness of the doctor blade is preferably about 1.3 ... 2.8 mm, while the 
thicknesses of the individual layers are of an order of about 0.1 ... 0.3 mm, the 
caring layer about 0.1 ... 0.4 mm. The doctor blade is manufactured preferably by 
means of a pultrusion method. In such a case, the grinding material is brought into 
connection with the carbon fibre fabric, for example impregnated into said fabric, 

15 before the pultrusion stage. Also, conventional methods known from the manufacture 
of sandwich constructions can be employed. 

The higher the content of carbon fibre in the doctor blade of reinforced plastic is in 
relation to fibreglass and in particular in relation to matrix plastic, the slower is the 

20 covering of the roll face with plastic or the coating of the roll face at least in respect 
of the material separated from the blade. The case is also affected by how optimal 
the fibre orientation in the blade is and how good the resistance to heat of the matrix 
is. Favourable matrix materials are thermosetting or thermoplastic resins that endure 
a temperature higher than 200°C. Longitudinal glass fibres and possible carbon 

25 fibres give the structure the necessary robustness and rigidity in the longitudinal 
direction. 


From the point of view of the operability of the blade, it is important that the 
grinding, hard particles, for example silicon carbide, are surrounded by carbon fibre. 
30 The function of the carbon fibre is to conduct the arising friction heat away from the 
grinding particles so that the matrix material around the particles of grinding 
material does not burn or melt, with resulting removal of the grinding particles. A 
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Claims 

1. A doctor blade for a paper/board machine, which blade comprises a number of 
fibrous layers as a laminated structure, characterized in that the structure comprises 

5 at least one layer made of carbon fibre or substantially containing carbon fibre, 
which layer contains grinding par ticles in d irect vicinity of the carbon fibres and in 
which layer the orientation of the carbon fibres is substantially diverging from the 
direction of the longitudinal axis of the blade, preferably in the cross direction of the 
blade. 

10 

2. A doctor blade as claimed in claim 1, characterized in that the grinding material 
is silicon carbide, diamond, boron nitride, aluminum oxide, or equivalent, and its 
particle size is 30 ... 250 jan, preferably 45 ... 125 jun. 

15 3. A doctor blade as claimed in claim 1 or 2, characterized in that the grinding 
particles are impregnated into a fabric of carbon fibre by means of a matrix material, 
which can be a thermosetting or thermoplastic resin and possibly fluorinated. 

4. A doctor blade as claimed in claim 1 , characterized in that the grinding particles 
20 are placed at the edge that enters into contact with the roll, preferably in the area of 

the wear margin of the blade only or in a part of said area only. 

5. A doctor blade as claimed in claim 1, characterized in that the layer of carbon 
fibre that contains grinding particles has been surrounded with layers of fibreglass 

25 and carbon fibre, in which layers the directions of orientation of the glass fibres are 
substantially parallel to the longitudinal axis of the blade, and in which layers the 
directions of orientation of the carbon fibres are substantially diverging from the 
direction of the longitudinal axis of the blade. 

30 6. A method for manufacture of a doctor blade for a paper/board machine, charac- 
terized in that the blade is manufactured by means of a pultrusion method, in which 
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[received by the International Bureau on 16 February 1999 (16 02 99V 
original claims 1-6 replaced by amended claim/l-6 (2 pages)] 

1. A doctor blade for a paper/board machine, which blade comprises a number of 
fibrous layers as a laminated structure, characterized in that the structure comprises 
at least one layer made of carbon fibre or substantially containing carbon fibre 
which layer contain^grinding.p.articles in direct vicinity of the carbon fibres and in- 
which layer the orientation of the carbon fibres is substantially diverging from the 
direction of the longitudinal axis of the blade, preferably in the cross direction of the 


blade 


2. A doctor blade as claimed in claim i. characterized in that the grindine material 
is silicon carbide, diamond, boron nitride, aluminum oxide, or equivalent, and its 
panicle size is 30 ... 250 ^m, preferably 45 ... 125 M m. 

3. A doctor blade as claimed in claim 1 or 2. characterized in that the grinding 
particles are impregnated into a fabric of carbon fibre by means of a matrix material, 
which can be a thermosetting or thermoplastic resin and possibly fluorinated. 

4. A doctor blade as claimed in claim 1 , characterized in that the grinding particles 
are placed at the edge that enters into contaci with the roll, preferablv in the area of 
the wear margin of the blade only or in a pan of said area only. 

5. A doctor blade as claimed in claim 1, characterized in that the layer of carbon 
fibre that contains grinding panicles has been surrounded with layers of fibreglass 
and carbon fibre, in which layers the directions of orientation of the glass fibres are 
substantially parallel to the longitudinal axis.of the blade, -and -in-which layers the 
directions of orientation of the carbon fibres are substantially diverging from the 
direction of the longitudinal axis of the blade. 

6. A method for manufacture of a doctor blade for a paper/board machine, charac- 
terized in that the blade is manufactured by means of a pultnision method, in which 
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the grinding particles are affixed, for example, by impregnating by means of a 
matrix material, to the fibre fabric before the pultrusion stage. 
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